
HEAT EXCHANGING FIN AND METHOD OF L»iANUrACTUniMC-JHE -SAMB- ' 



BACKGROUND OF THE INVENTION 

The present invention relates to a heat exchanging fin 
and a method of manufacturing the heat exchanging f in # more 
precisely relates to a heat exchanging fin, in which collars 
are formed to respectively enclose tube holes, through which 
heat exchanging tubes will be inserted^ - ond - the collars 



respectively have flares at their front ends, — smd a m etehod -erf 



ny ffl^nCTfe eturing the h^at e x chan g ing fin * 

q^s The heat exchanging fin, which is employed in room air 

Qs conditioners, car air conditi oners , etc • , -ha s* * a rectanquiar 

A*— 

metallic plate section, which is made of a metal, e.g., 
aluminum; and a plurality of collared tube holes - being , 
provided in the metallic plate section with separations and 
having a prescribed height. 

A heat exchanger is assembled by the steps of: piling the 
heat exchanging fins, in which the collared tube holes are 
coaxial ly arranged; inserting heat exchanging tubes, which are 
made of a metallic material having high heat conductivity, 
e.g., copper, through the coaxial tube holes; and expanding 
the heat exchanging tubes, which have been inserted through 
the tube holes, so as to integrate the heat exchanging tubes 
with the heat exchanging fins. 

The conventional heat exchanging fin is manufactured by 
the^steps by a drawing manner, which is shown in Figs. AA — i*-*- 

\Lf ft — /t/ p 

6L*^' 14 Vf / or a drawless manner, which is shown in Figs. 15A-15D. 
fi^s- In the drawing manner, shown in Figs. ^44 — \-= — 1 - 4 VW a 

shallow projected section 106, which has a columnar shape or a 
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truncated cone shape, is formed in a thin aluminium plate 



0- 



l^fh The fr, q *K.-*e^ 
4— 1* ) . ^Diameter oi 



section 100 (see Fig . .44-+» ) . , Diameter of the shallow projected 

(y c ^ 

section 106 is greater than that of the collared tube holes 

to be formed. the diameter of the shallow projected 

Y^fi/l -the- ;s\Civ$*^d 

section 106 is reduced and. height thereof is gradually higher 

A ^ A- 

by drawing the shallow projected section 106 (see Figs. i>4~fi^ 

A top face of the projected section 109, which is formed 
by drawing the shallow projected section 106 until reaching a 



prescribed height, is opened and burred to make a cylindrical 
section 104 (see Fig, j ±A V » ) » ^A-Hrh^r, a flare 105 is formed 
by bending a top end of the cylindrical section 104 (see Fig. 
14-£). 

In the drawless manner, shown in Figs. 15A - 15D, a base 
hole 101, which is enclosed by a projected part 102, is 



formed by boring and burring the metallic plate section 100 
(see Fig. 15A) . -^hon,,. diameter of the base hole 101 is made 
L/ greater and the projected part 102 is squeezed until a 

cylindrical section 104 which has a prescribed height is 



formed (see Figs. 15B and 15C) . 

^Next , the, flare 105 is formed by bending the top end of 
the cylindrical section 104 (see Fig. 15D) . 

The heat exchanging fins having Jtke collared tube holes, 



which include the cylindrical sections 104 and the flares 105, 
^ re formed by the manner shown in Figs. j\A \ 14 or Figs. 
15A-15D. When the heat exchanging fins are piled, the flares 
105 of one heat exchanging fin contact a bottom face of the 
adjacent heat exchanging fin, so that the separation between 
the heat exchanging fins can be defined. 
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^ ^ In the manner shown in Figs I 14 VI or Figs. 15A-15D, 

the base hole, which is bored in the top face of the 

projected section 109 or in the metallic plate section 100, is 

^ a circular hole, fti rd ~, in the manner shown in Figs.^i4 — \ - JM VP 

or Figs. 15A-15D, the width of the flare 105, which is formed 

to enclose circular edge of the top end of the cylindrical 

section 104, is fixed. * A J- 

face* ko<U{ b<* *W*Ji j*^ ; it ^ \ 

f\ -jrftesc dayoy — 1-ighfc heat exchanging fins arc requ ired-, — &e — 

thickness of the metallic plate section 100 must i^tninner . 
On the other hand, tough heat exchanging fins are also 



0^ 



required. Namely, tho heat exchanging fins, which are not only 

thin but also tough, are required#^j&e- the metallic plate 

section 100 4-s made of a thin and tough metallic material. 

Extensibility of the thin and tough metallic material is 

* ~rixxr/i?£ ash- 
less than that of a thick and soft metallic material,— it is 

be 

improper for the thin and tough metallic material to^presscj 
is orm heat exchanging fins. When the flare 105 is 

formed by bending the top end of the cylindrical section 104, 
the flare 105 is outwardly pulled. In the case of using * the - 
ly .thin and tough material Jl w hich has tho - small extensibility, a 
cracj< 106/s4^~~3prt-±rr be formed in the flare 105 (see Fig. 16) 



because the end of the flare 105 is extremely extended. 



SUMMARY OF THE INVENTION 

An object of the present invention is to provide a heat 
exchanging fin capable of preventing cracks from forming in 
the flares of the collared tube holes, even if the metallic 
plate section is made of the thin and tough material. 

Another object of the present invention is to provide a 
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method of manufacturing said heat exchanging fin. 

To achieve the objects, the inventor of the present 
invention has ctudieS — ffhcn, he found * that forming cracks in 
the flares of the collared tube holes could - be prevented by 
forming three radially extended sections as the flare. 

The basic structure of the heat exchanging fin of the 
present invention comprises: 

a metallic plate section having a plurality of tube 
holes; 

a plurality of collars each of which is extended from an 
edge of each tube hole; and 

a plurality of flares each of which is formed at a front 
end of each collar, 

wherein each flare includes a plurality of radially 
extended sections, which are radially outwardly extended from 
the front end of each collar, and separation between the 
metallic plate section and each radially extended section is 
fixed. ^ r lt 

In the heat exchanging fin, a shape of an outer edge of 
each flare may be formed into a polygonal shape. The polygonal 
shape may be a triangle, a tetragon, etc. 

In the heat exchanging fin, the radially extended 

sections of each flare may be provided tOpia^ate* their apexes 

with regular separations in the circumferential direction. 

In the heat exchanging fin, a shape of an outer edge of 

A- 

each flare may be formed into a regular polygonal shape. The 
regular polygonal shape may be a regular triangle, a regular 
tetragon, etc. 

In the heat exchanging fin, each flare may include a 
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plurality of narrow sections, which are radially outwardly 
extended from the front end .of each collar and . fehcir* widths 
narrower than that of the radially extended sections. 

In the heat exchanging £^ n j^ the radially extended 
sections of each flare may be provided with regular 
separations in the circumferential direction. 

The basic structure -e£- the method of manufacturing the 
heat exchanging f i n^n c 1 udi-^ : a metallic plate section 
having a plurality of tube holes; a plurality of collars each 
of which is extended from an edge of each tube hole; a 
plurality of flares having prescribed height, each flare being 
formed at a front end of each collar, 
j' CompriGoc . the steps of: 

forming a cylindrical section, in which higher sections 
and lower sections are alternately formed at a front end, 
along the edge of each tube hole; and 

forming the flare of each collar by radially outwardly 

bending the higher sections of the cylindrical section. 

In the method, the cylindrical section having the higher 
X — * 

sections and the lower sections may be formed by the steps of: 
forming a projected section, which is formed into a 

columnar or a truncated cone shape, in the metallic plate 

section by drawing the metallic plate section; 

boring a base hole, which is formed into an 

elliptic or a polygonal shape, in the projected section; and 
burring the base hole so as to form the cylindrical 

section, in which at least two higher sections are formed at 

the front end, along the edge of the tube hole. 

In the method, the base hole may be formed into a 
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triangle or a tetragon. . , ^ 

In the method, the higher sections may be provided at the 

front end of the cylindrical section with regular separations 

in the circumferential direction. 

In the method, the base hole is formed into a regular 
XL* 

triangle or a regular tetragon. 

In the method, the cylindrical section having the higher 
sections and the lower sections may be formed by the steps of: 

boring a base hole, which is formed into an elliptic 
or a polygonal shape, in the metallic plate section; 

burring the base hole; and 

drawing a projected part, which is projected from an 

edge of the burred base hole, so as to form the cylindrical 

section, in which at least two higher sections are formed at 

the front end, along the edge of the tube hole. 

In the method, the base hole may be formed into a 

triangle or a tetragon. 

In the method, the higher sections may be provided at the 
A— • 

front end of the cylindrical section with regular separations 
in the circumferential direction. 

In the method, the flare may include a plurality of 
radially extended sections, which are radially outwardly 
extended from the front end of the collar, and a plurality of 
narrow sections, which are radially outwardly extended from 
the front end thereof and whose width is narrower than that of 
the radially extended sections, wherein the flare is formed 
by radially outwardly bending the higher sections of the 
cylindrical section . 

As described above, a force pulling an outer edge of the 
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flare is greater than a force pulling an inner edge thereof 
when the flare, which encloses the top end of the collar with 
^fixed width, is formed by bending the top end of the 
cy 1 indrica 1 section . 

The top end of the cylindrical section has rough and 
hard faces, which are formed when the metallic plate section 
is bored and broken by a die-punch set. Thus, if -the greater 
pulling force, which pulls the outer edge of the flare in the 
circumferential direction, is applied to the flare, which is 
formed by bending the top end of the cylindrical section, *tfee- 
cracks aro apt bo - be formed in the vicinity of the outer edges 
of the flares. 

On the other hand, in the present invention, the flare of 
the collar is constituted by a plurality of the radially 
extended sections, which are arranged at the front end of the 
collar with separations. With this structure, the pulling 
force applied to one of the radially extended sections does 
not influence other radially extended sections. The greater 
pu^Ting force capable of pulling the outer edge of the flare 
can be prevented when the flare is formed at the front end of 
^ the cylindrical section by bending, so that forming ^feb©- cracks 
in the flare can be prevented. 

To manufacture the heat exchanging fins having the 
collared tube holes, the height of the cylindrical sections 
must be a prescribed height. Especially, in the conventional 
heat exchanging fins, the whole edge of the top end of the 
cylindrical section must have a prescribed height, so the 
cylindrical section is drawn or squeezed until the whole edge 
of the top end reaches the prescribed height. 
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On the other hand, in the present invention, the front 
end of the cylindrical section is uneven, namely the front end 



has the higher sections and the lower sections . Arrrd", the top 

— - 

ends of the higher sections must have a prescribed height. 
The whole edge of the front end of the cylindrical section 
need not have the prescribed height, so the heat exchanging 
fins can be easily manufactured. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Embodiments of the present invention will now be 
described by way of examples and with reference to the 
accompanying drawings, in which: 

Fig. 1 is a perspective view of the heat exchanging fin 
of an embodiment of the present invention; 

Fig. 2 is a plan view of a collared tube hole 14 of the 
heat exchanging fin shown in Fig. 1; 

Fig. 3 is a sectional view of the collared tube hole 14 



Figs. 4A-4D are sectional views showing the steps of 
manufacturing the heat exchanging fin shown in Fig. 1; 

Fig. 5 is a plan view of a base hole 26 bored in the step 
shown in Fig . 4B; 

Fig. 6A-6D are sectional views showing the steps of 
manufacturing the heat exchanging fin shown in Fig. 1; 

Fig. 7 is a plan view of a base hole 30 bored in the step 
shown in Fig. 6A; 

Fig. 8 is a perspective view of the heat exchanging fin 
of another embodiment; 

Fig. 9 is a plan view of a collared tube hole 41 of the 




taken along a 




2; 
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heat exchanging fin shown in Fig. 8; 

Fig. 10A is a plan view of the base hole 26 bored in the 
step shown in Fig. 4B; 



Fig. 10B is a plan view of the base hole 30 bored in the 
step shown in Fig. 6A; 

Fig. 11 is a perspective view of the heat exchanging fin 
of another embodiment; 

Fig. 12 is a plan view of a collared tube hole 52 of the 
heat exchanging fin shown in Fig. 11; 

Fig. 13A is a plan view of the base hole 26 bored in the 
step shown in Fig, 4B; 

Fig. 13B is a plan view of the base hole 30 bored in the 
step shown in Fig . 6A; 



of manufacturing the conventional heat exchanging fin; 

Figs. 15A-15D are sectional views showing the steps of 
manufacturing the conventional heat exchanging fin; and 

Fig. 16 is a perspective view of the collared tube hole. 



in which -fefe©. crack is formed in the flare. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention will now 
be described in detail with reference to the accompanying 
drawings . 



Fig. 1 is-&re perspective view of the heat exchanging fin 
of the embodiment. The heat exchanging fin 10 shown in Fig. 1 
includes: a rectangular metallic plate section 12, which is 
made of aluminum; and a plurality of collared tube holes 14, 
which are linearly arranged in the longitudinal direction of 




are sectional views showing the steps 
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the plate section 12. Each collared tube hole 14 has a collar 
20, in which an edge of a tube hole 16 is enclosed by a flare 
18. 

As shown in Fig. 2, the flare 18 includes: radially 
extended sections 18a, which are outwardly extended a front 
(upper) end of the collar 20; and narrow sections 18b, wnos» 
width -is* narrower than that of the radially extended sections 
18a.^The radially extended sections 18a are provided along an 
^ * outer circumferential face of the collar 20 with regular 

separations . 

As shown in Fig. 1, the flare 18 is formed into a regular 



Aav}*.*! \b\*fib<l &*m*yfZ> 

emd xt3* goiu u j_i> duo - 



tetragon smd - <j .uiu u j_l» cJLi u r - caj j adodh 

.Note J~hafe^ the shape of the flare 18 is not limited to 
-the regular tetragon, i% may be a rectangle and may havo« 
angular corners, etc. 

A sectional view of the collared tube hole 14 taken along 
a line J^-K of Fig, 2 is shown in Fig. 3. As shown in Fig. 3, 
*he* radially extended sections 18a have * flat sectxons (upper 
faces of the" radially extended sections 18a). When the heat 
exchanging fins 10 are vertically piled, the flat sections of 
the radially extended sections 18a contact a bottom face of 
another heat exchanging fin 10, which is located on the upper 
side so as to support said heat exchanging fin. The separation 
between the metallic plate section 12 and each flat section 
of the radially extended section 18a is fixed, go that the 
radially extended section 18a can stably support the upper 
heat exchanging fin 10, and the adjacent heat exchanging fins 
10 can be separated with fixed separations. 

The narrow sections 18b have no flat sections, so they 
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do not support another heat exchanging fin 10. Preferably, the 

height of the highest points of the narrow sections 18b is 

equal to that of the flat sections of the radially extended 

sections 18a. If the height of the narrow sections 18b is 

lower than that of the radially extended sections 18a, an 

outer circumferential face of the heat exchanging tubes, which 

are pierced through the tube holes 16 of the piled heat 

exchanging fins 10, are exposed. If the tubes are r^eerr between 

the heat exchanging fins 10, the external appearance and i^ax 

exchangiblity are bad. 

As shown in Fig. 3, the narrow sections 18b are outwardly 

bent with respect to an inner circumferential face of the 

tube hole 16, so that the heat exchanging tube can be 

smoothly inserted in the tube hole Jto. 

Is 

A method of manufacturing the heat exchanging fin 10, 

which includes the collared tube holes 14 formed by the 

* f 

drawing manner shown in Figs. 14^-14 m ', shown in Figs. 1-3 
will be explained with reference to Figs. 4A-4D. 

In Figs. 4A-4D, a projected section 22 shown in Fig. 4A 
can be formed by the steps of Figs. 14 Y - 14 Pf , which have been 

ft F 

explained in the drawing manner shown in Figs. 14/f- 14-¥f. 

A base hole 26 is bored in a flat face 24 of the 
projected section 22, which has been formed in the step of 
Fig. 4A (see Fig. 4B) . As shown in Fig. 5,^area of the base 
hole 26 is smaller than that of the flat face 24 of the 
projected section 22, and the base hole 26 is formed into a 
regular tetragon^w hoso corners p are rounded . 

j^ext^-tbe- base hole 26, which has been bored in the flat 
face 24 of the projected section 22, is^burred so as to form a 
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cylindrical section 28 xaizenser front (upper) end itr o aigzag 
;/? 1L Z\%i4Tf 

formed (see Fig. 4C) . In the zigzag front end of the 

cylindrical section 28, higher sections 28a and lower 

sections 28b are alternately formed, namely four higher 

sections 28a (or four lower sections 28b) are arranged in the 

circumferential direction with* regular separations. 

The higher sections 28a correspond to middle parts of 

linear edges 26a of the base hole 26 shown in Fig. 5, which 

has been bored in the flat face of the projected section 22; 

the lower sections 28b correspond to corners 26b of the base 

hole 26 shown in Fig. 5. 

zigzag front end of the cylindrical section 28 

- a rt* pre^sea^aeri reily fou^ higher sections 28a are 

simultaneously pressed to bend outwardly, so that four 

radially extended sections 18a, which are radially outwardly 

extended from the front end of the collar 20, are formed (see 

Fig. 4D) . The higher sections 28a are pressed until the flat 

sections are formed j^- par - to |Of the lower sections 28b are 

pressed to form the narrow sections 18b^jfli hooo -width -is— 

narrower than that of the radially extended sections 18a as 

shown in Figs. 2 and 3. Preferably, the separation between the 

plate section 12 and each^narrow sections 18b is equal to 

that between the plate section ^ 12 and each radially extended 

A — » 

section 18a, 

In the method shown in Figs. 4A-4D, the step of boring 
the base hole 26, which is formed into the regular tetragon, 
in the flat face 24 of the projected section 22 (see Fig. 4B) 
and the step of burring the base hole 26 (see Fig. 4C) may be 
executed separately. The boring step and the burring step may 
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be executed simultaneously. In this case, the steps may be 
executed in a press machine, in which the steps are executed 
in a stroke of a movable die. 

In the boring step in which the base hole is bored in the 
flat face 24 of the projected section 22 (see Fig. 4B) , the 
corners of the tetragonal base hole 26 may be angular, and the 
base hole 26 may be formed into a rectangular shape. 

A method of manufacturing the heat exchanging fin 10, 
which includes the collared tube holes 14 formed by the 
drawless manner shown in Figs. 15A-15D, shown in Figs. 1-3 
will be explained with reference to Figs. 6A-6D. 

In the drawless manner, a base hole 30 is bored in the 

metallic plate section 12 (see Fig. 6A) . As shown in Fig. 7, 

the base hole 30 is formed into ^tfee. regular tetragon , nnrfl itn * 

^ote^W rounded f««* r * 

Next, tho> base hole 30 is, burred to form a burred hole 34 
^ A 

_fc±Lnae- edge latrs^ enclosed by a projected part 32 (see Fig. 6B) . 
/r rn^n,, diameter of the burred hole 34 is: increased, and the 

IU * 

projected part 32 is squeezed until an upper zigzag end of a 
cylindrical section 36 reaches a prescribed height (see Fig. 
6C) . In the upper zigzag end of the cylindrical section 36, 
higher sections 36a and lower sections 36b are alternately 
formed. Four higher sections 36a (or four lower sections 36b) 
are arranged in the circumferential direction of the 
cylindrical section 36 with regular separations.. 

The higher sections 36a correspond to middle parts of 
linear edges 30a of the base hole 30 shown in Fig. 7, which 
has been bored in the metallic plate section 12x^te-he- lower 
sections 36b correspond to corners 30b of the base hole 30 
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shown in Fig. 7. 

. - Thon^ . the zigzag front end of the cylindrical section 36 
are pressed^-^wwfrty totfp higher sections 36a yg*^ 
simultaneously pressed to bend outwardly, so that four 
radially extended sections 18a, which are radially outwardly 
extended from the front end of the collar 20, are formed (see 

Fig. 6D) . The higher sections 36a are pressed until the flat 

♦ fvji tfi^^ 

sections are formed! parts of the lower sections 36b are 

pressed to form the narrow sections 18b«^ whc raa width -9rs — 
narrower than that of the radially extended sections 18a as 
shown in Figs* 2 and 3. Preferably, the separation between the 
plate section 12 and each narrow sections 18b is equal to 
that between the plate section 12 and each radially extended 
section 18a . 

In the step of boring the base hole 30 in the plate 
section 12 (see Fig. 6A) , the tetragonal base hole 30 may have 
angular corners, and the base hole 30 may be formed into a 
rectangle. 

In the method shown in Figs. 6A-6D, the step of boring 
the base hole 30, which is formed into the regular tetragon, 
in the plate section 12 (see Fig. 6A) and the step of burring 
the base hole 30 (see Fig. 6B) may be executed separately. The 
boring step and the burring step may be executed 
simultaneously. In this case, the steps may be executed in a 
press machine, in which the steps are executed in a stroke of 
a movable die. 

In the drawing manner shown in Fig. 4A-4D, the base hole 
26, which is formed into the regular tetragon, is bored in the 
flat face 24 of the projected section 22 (see Figs. 6A-6D)^ 
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^th^ ; height of the collared tube hole 14 is higher than that 

of a collared tube hole based on a circular base hole 27, 

which is indicated by a one-dot chain line shown in 'Fig. 5. In 

Fig. 5, parts "a", which are located between the tetragonal 

base hole 26 and the circular base hole 27 enclosing the base 

hole 26, will constitute the higher sections 28a of the 

cylindrical section 28 shown in Fig, 4C, which is formed by 

burring the base hole 26, so that the height of the collared 

tube hole 14 can be higher. 

To make the flare 18, the higher sections 28a of the 

cylindrical section 28 are pressed and bent to form the 

radially extended sections 18a.JSe-the height of the top ends 

of the higher sections 28a of the cylindrical section 28, from 

the metallic plate section 12, must be a prescribed height^"^ 

W+rerh~ edge of the top end of the cylindrical section 28 

need not ^tave the prescribed height. 

When four radially extended sections 18a are formed by 

simultaneously bending four higher sections 28a, the radially 

extended sections 28a are arranged along the edge of the 

collar 20 with separations, so the pulling force applied to 

/ — - 

one of the radially extended sections 18a does not influence 
other radially extended sections 18a. 

By boring the regular tetragonal base hole 26 in the flat 
face 24 of the projected section 22, the height of the 
collared tube hole 14 can be higher than that of the collared 
tube hole based on the circular base hole 27. If the height of 
the collared tube hole 14 is equal to that of the collared 
tube hole based on the circular base hole 27, the height of 
the projected section 22 can be lower. Thus, the thickness of 



1 5 



the metallic plate section 12 may be thinner and harder than 
that of a metallic plate section in which the circular base 
holes 27 will be bored. 

In the case of the collared tube hole, which is _ 

A F 

manufactured by the drawing manner shown in Figs. 14 + -14 --Vf , 
if the thickness of the aluminum plate section 12 is 0.1 mm 
and the diameter of the tube hole 16 is 10 mm, the height of 
the collar can be 2 mm or less. On the other hand, in the case 
of the drawing manner shown in Figs. 4A-4D, the height of 
the collar 20, which has the flare 18, can be 2.3 mm. 

In the drawless manner shown in Figs. 6A-6D toe - , the 
parts "a", which are located between the regular tetragonal 
base hole 30 and a circular base hole 31 (indicated by a 
one-dot chain line) enclosing the base hole 30, are formed in 
the plate section 12, so that the parts "a" make 1 the 
cylindrical section 36 shown m Fig. 6 C, w hich is formed by 
burring the - baoc* the base hole 30, increasing the diameter of 
the burred base hole 34 and squeezing the projected part 32^. 
higher . 

To make the flare 18, the higher sections 36a of the 

cylindrical section 36 are pressed and bent to form the 

\V€ rr $of^) 

radially extended sections 18a. Seethe height of the top ends 
of the higher sections 36a of the cylindrical section 36 must 
be a prescribed height ^ the whcrl e edge of the top end of the 
cylindrical section 36 need not ^ have the prescribed height. 
When four radially extended sections 18a are formed by 
simultaneously bending four higher sections 36a, the pulling 
force applied to one of the radially extended sections 18a 
does not influence other radially extended sections 18a as 
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, VTtn A qg > the drawing manner. 

If the height of the collared tube hole 14 is equal to 

that of the collared tube hole based on the circular base hole 

31, the height of the cylindrical section 36 can be lower. 

Thus, degree of ancroaoK ^ the diameter of the burred base 

^ ^ s The/* fo/^ 

hole 34 and squeezing the projected part 32 can be lower^ so- 

A — 

the collared tube hole 14 having the prescribed height can be 
formed even if the plate section 12 is made of a thin and hard 
material having lower extensibility. 

In the above described embodiments, the external shape of 
the flare 18 of the collared tube hole 14 is the- regular 
tetragonal shape. Cut. thc r external shape of the flare 18 is 
not limi tedjifi f tlfl' < external shape of the flare 18 of the 
collared tube hole 14 may be a regular triangle as shown in 
Fig. 8. 

The heat exchanging fin shown in Fig. 8 includes^ the 
rectangular metallic plate section 12, which is made of 
aluminum^ and a plurality of the collared tube holes 41, which 
are linearly arranged in the longitudinal direction of the 
plate section 12. Each collared tube hole 41 has the collar 
20, in which an edge of the tube hole 16 is enclosed by a 
flare 42. 

As shown in Fig. 9, the flare 42 includes^ radially 
extended sections 42a, which are outwardly extended^J&e front 
(upper) end of the collar 20^ and narrow sections 42b^ SvYio^ 
width 4rs- narrower than that of the radially extended sections 
42a. The radially extended sections 42a are provided along the 
outer circunif erential face of the collar 20 with regular 
separations . 
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As shown in Fig- 8, the flare 42 is formed into a regular 
triangle, Jf^F* i » rounded ^"^ /6 

iJ o Lc Liu the shape of the flare 42 is not limited to 
■ the -regular triangle having ifcua. rounded corners, may have 
angular corners and it maj/ be ^^equilateral triangle, etc* 

The heat exchanging »f ins shown in Figs, 8 and 9, which 
have the collared tube holes 41, can be manufactured by the 
method shown in Figs. 4A-4D or Figs, 6A-6D. The methods shown 
in Figs, 4A-4D and Figs, 6A-6D have been described^- oo - 
detailed explanation will be omitted. 

^ftfof f?u thai- , — » the boring step (see Fig. 4B or 6A) , the 



shape of U^vbase hole 26 or 30 is formed into the regular 
triangle 43 or 44, which has 4r4w rounded corners, as shown in 
Fig. 10A or 10B, — oo th a«fc-^the heat exchanging fins having the 
collared tube holes 41 ^.whoso shape -itrtsr shown in Fig. 8 or 9, 
can be manufactured. 

The step shown in Fig. 10A corresponds to the step shown 
in Fig. 4B^ the step shown in Fig. 10B corresponds to the step 
shown in Fig. 6A. 

The higher sections 28a or 36a, which are shown in Fig. 
4C or 6C, correspond to middle parts of linear edges 43a or 
44a of the triangular base hole 43 or 44 shown in Fig. 10A or 
10B. 

Corners 43b or 44b of the triangular base hole 43 or 44, 
which is included in the circular base hole 27 or 31, will 
constitute the lower sections 28b or 36b of the cylindrical 
section 28 or 36 shown in Fig. 4C or 6C. 

In Figs, 1-10B, the flares of the collared tube holes are 
formed into polygons, but the external shape of the flares 
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may bejjellipse as shown in Fig. 11. 

The heat exchanging fin shown in Fig. 11 includes^ the 
rectangular metallic plate section 12, which is made of 
aluminum£ and a plurality of the collared tube holes 51, which 
are linearly arranged in the longitudinal direction of the 
plate section 12. Each collared tube hole 51 has the collar 
20, in which an edge of the tube hole 16 is enclosed by a 
flare 52. 

As shown in Fig. 12, the flare 52 includes^ radially 
extended sections 52a, which are outwardly extended the front 
end of the collar 20^ and narrow sections 52b^ whooo^y idth *rsr~ 
narrower than that of the radially extended sections 52a. The 
radially extended sections 52a are symmetrically provided with 
respect to the tube hole 16. 

As shown in Fig. 12, the flare 52 shown in Fig. 11 is 
formed into an -ellcpae , and the radially o^- pandcd sections 52a 
are expanded in the longitudinal direction of the plate 
section 12. 

The heat exchanging fins shown in Figs. 11 and 12, which 

have the collared tube holes 51, can be manufactured by the 

method shown in Figs. 4A-4D or Figs. 6A-6D. The methods shown 

in Fiqs . 4A-4D and Figs. 6A-6D have been described ^sxf 

detailed explanation will be omitted. 
— y~-t> SWoovA b«s ap-*«<* -few** 

n jfloto thce fa u in the boring step (see Fig. 4B or 6A), the 

shape of the base hole 26 or 30 is formed into the ellipse 
53 or 54 as shown in Fig. 13A or 13B, so that the heat 

exchanging fins having the collared tube holes 51- smnvft shape 

AS * 

^irs^shown in Fig. 11 or 12, can be manufactured. 

The step shown in Fig. 13A corresponds to the step shown 
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in Fig. 4Bj the step shown in Fig. 13B corresponds to the step 
shown in Fig. 6A. 

The higher sections 28a or 36a, which are shown in Fig. 
4C or 6C, correspond to middle parts of edges 53a or 54a, 
which 4re^arranged in the direction of the line of upside, of 
the elliptical base hole 53 or 54 shown in Fig. 13A or 13B. 

The edges 53a shown in Fig. 13A are curved edges, and the 
edges 54a shown in Fig. 13B are linear edges, but both edges 
53a and 54a can be formed into the flares 52. 

The edges 53b or 54b of the elliptical base hole 53 or 
54, which is included in the circular base hole 27 or 4 31, will 
constitute the lower sections 28b or 36b of the cylindrical 
section 28 or 36 shown in Fig. 4C or 6C. 

In the above described embodiments shown in Figs. 1, 8 
and 11, the collared tube holes 14, 41 and 51 are linearly 
arranged in the longitudinal direction of the plate section 
12, but the collared tube holes 14, 41 and 51 may be arranged 
in two lines or in a zigzag form. 

Edges of the radially extended sections 18a, 42a and 52a, 

which are radially outwardly extended from the upper ends of 

the collars 20, may be curled toward the metallic plate 

sections 12. In this case, the curled parts are formed in the 

ft n£> 

radially extended sections 18a, 42a and 52a/ no curled parts 
are formed in the narrow sections 18b, 42b and 52b. With this 
structure, machining oil, which invades in the curled parts 
while press machining, can be easily removed. 

As described above, in the present invention, the 
collared tube holes having the prescribed height can be formed 
in the thin and hard plate section, so that the heat 
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exchanging fins can be lighter. 

The invention may be embodied in other specific forms 
without departing from the spirit or essential characteristics 
thereof. The present embodiments are therefore to be 
considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated by the 
appended claims rather than by the foregoing description and 
all changes which come within the meaning and range of 
equivalency of the claims are therefore intended to be 
embraced therein. 
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